ABSTRACT. Climate change may create serious problems for farmers by increasing precipitation variability and drought and flood events. Understanding how to build livelihood resilience to these effects is a pressing need. Agroforestry is one potential solution. Although many people intuitively link agroforestry with livelihood resilience to floods and drought, little comprehensive empirical evidence exists. Here, we strive to answer the call for more empirical evidence by drawing on field work in Isiolo County, Kenya to ask the research question: How does agroforestry help smallholder farmers build livelihood resilience to floods and drought? We used a mixed-methods approach that included 20 qualitative case study households and 338 quantitative household surveys. Our major findings are: (1) practicing agroforestry can influence perceptions of floods and drought, (2) specific environmental and livelihood benefits of agroforestry contribute to livelihood resilience, and (3) agroforestry directly and indirectly builds livelihood resilience to floods and drought. Identifying potential climate change adaptation strategies is crucial for smallholder farmers. Our research indicates that agroforestry is one promising option.
INTRODUCTION
Climate change is projected to increase global temperatures, which could affect the agricultural growing season and increase drought (Noble et al. 2014) . Understanding how to build livelihood resilience to the impacts of climate change such as floods and droughts is important because livelihood systems must adapt to global and local changes. Agroforestry may be able to build livelihood resilience to the impacts of climate change for smallholder farmers. Although there has been significant research about agroforestry technologies, less is known about how agroforestry contributes to building livelihood resilience (Thorlakson and Neufeldt 2012) . There has been a call from the academic and development communities for more empirical evidence about the links between agroforestry and livelihood resilience to climate change (Lin 2011, Thorlakson and Neufeldt 2012) . Nobel Peace Prize Laureate Wangari Maathai states, "Trees have an important role to play not only in climate change mitigation but also in reducing vulnerability to climate related risks" (Maathai 2012:5) . Here, we strive to answer the call for more empirical evidence by drawing on field work in Isiolo County, Kenya to address the research question: How does agroforestry help smallholder farmers build livelihood resilience to floods and droughts? In examining this research question, our major objectives are to understand: (1) any relationships between practicing agroforestry and perceptions of floods and droughts, (2) specific agroforestry benefits that contribute to livelihood resilience, and (3) if and how agroforestry directly and indirectly builds livelihood resilience to floods and droughts.
Theoretical framework
We draw from the theoretical framework of resilience thinking (Holling 1973 ) and the concept of livelihood resilience . Walker and Salt (2006) define resilience as the capacity of a system to absorb disturbance and still retain its basic function and structure. Resilience centers on the questions of "resilience of what, to what, and for whom?" (Brown 2014 ). There are two main aims of building resilience: to prevent the system from moving to an undesired, alternative regime in the face of change; and to nurture and preserve the components of the system that build resilience and allow the system to renew and reorganize after a disturbance (Walker et al. 2002) . Broadly, the concept of resilience is a promising tool for exploring adaptive changes toward sustainability because it provides a way for analyzing how to maintain stability in the face of change (Berkes et al. 2002) . Since the late 1990s, resilience thinking has gained prominence in international development and policy communities (Berkes et al. 2002 , Jones and Tanner 2015 , Walsch-Dilley et al. 2016 ).
However, although resilience thinking has been praised by some, it has also attracted criticisms. For example, resilience thinking is often highly context specific, which challenges its implementation within policy (Cooper and Wheeler 2015) , and it is often focused on natural systems, downplaying the importance of the social or political side of social-ecological systems (Brown 2014) . One response to these criticisms has been the development of a livelihood perspective in resilience thinking. Tanner et al. (2015:23) propose that the lens of resilience "requires greater attention to human livelihoods if it is to address the limits of adaptation strategies and the development needs of the poorest and most vulnerable people." Livelihood resilience is defined by Tanner et al. (2015:23) as "the capacity of all people across generations to sustain and improve their livelihood opportunities and well-being despite environmental, economic, social, and political disturbances." A livelihood approach expands the understanding of resilience to acknowledge that people's circumstances, cultures, values, and perceptions affect their ability to adapt (Enns and Bersaglio 2015, Tanner et al. 2015) . Building livelihood resilience means that a given household's livelihood strategies are better prepared to manage the effects of shocks, navigate uncertainty, and adapt to changing conditions (Marschke and Berkes 2006, Ngigi et al. 2015) .
Sustainable livelihoods approach to measuring livelihood resilience to floods and droughts
Livelihood resilience is difficult to measure directly, and many authors instead use surrogates or indicators of resilience (Carpenter et al. 2001 , Nelson and Stathers 2009 , Leslie and McCabe 2013 . Nonetheless, there is no standard protocol for determining indicators of resilience. Here, we propose that using the sustainable livelihoods approach provides one innovative method for determining indicators of resilience and has been used in a handful of studies (Elasha et al. 2005 , Erenstein et al. 2010 , Thulstrup 2015 . As stated by Thulstrup (2015) , sustainable livelihoods are a key component of resilience and vice versa. The sustainable livelihoods approach emphasizes that livelihoods should be considered in terms of people's access to capital assets, the ways in which people combine these capital assets to create livelihoods, and how people are able to enlarge their asset base through interactions with actors and institutions (Chambers and Conway 1992, Carney 1998) . At the core of the sustainable livelihoods approach are the five capital assets: financial, physical, natural, human, and social. Social capital includes networks, groups, associations, and relationships of trust and reciprocity (Adger 2003) . Physical capital refers to access to services and infrastructure (Adato and Meizen-Dick 2002) . Human capital encompasses the skills, knowledge, education, health, and labor availability of the household (Tacoli 1999) . Financial capital refers to savings, credit, remittances, and financial assets (Campbell et al. 2001 , Erenstein et al. 2010 . Lastly, natural capital includes access to environmental services and resources (Campbell et al. 2001 , Erenstein et al. 2010 . Here, we organize indicators of resilience by the five livelihood capitals, ensuring that a wide diversity of indicators are included in livelihood resilience (Table 1) . Furthermore, using the five livelihood capital assets is an effective way to include nonmonetary measures of resilience (Rakodi 1999 , Lebel et al. 2006 ).
Agroforestry and livelihood resilience to climate change
Climate models for Africa predict a 3-4°C increase in temperatures by the end of the 21st century, roughly 1.5 times the global mean increase (Bryan et al. 2013) . With temperature increases at this magnitude, climate change will have negative effects on agriculture, and agriculture in semi-arid regions is particularly vulnerable (Porter et al. 2014) . Additionally, climate change is expected to cause an increase in the number and strength of natural hazards such as floods and drought (Porter et al. 2014) , and these effects are most severe at the local scale, where livelihoods are affected (Shaw 2006) . Households must adapt by building livelihood resilience to the impacts of climate change (Speranza 2013) . Adopting agroforestry has been proposed as one livelihood activity that can help build livelihood resilience to floods and droughts (Kandji et al. 2006 , Verchot et al. 2007 , Garrity et al. 2010 , Lin 2011 , Thorlakson and Neufeldt 2012 , Bryan et al 2013 , Simelton et al. 2015 .
Agroforestry is a multifaceted, ecologically based, natural resource management system that, through the integration of trees on farms and within the agricultural landscape, is believed to diversify and sustain production for increased social, economic, and environmental benefits (Franzel and Scherr 2002, Schroth et al. 2004) . Agroforestry practices involve combinations of trees, crops, and animals in various spatial arrangements or temporal sequences on the landscape (Rocheleau et al. 1988 , Sinclair 1999 ).
Some of the ecological characteristics of agroforestry species make them resilient to floods and droughts, including deep root systems that are able to use a greater soil volume for water and nutrients (Kandji et al. 2006 , Verchot et al. 2007 ). Shade trees can produce microclimates that buffer temperature fluctuations (Lin 2007) , which in turn can reduce evapotranspiration. Further, trees have the ability to buffer crops from storms (Philpott et al. 2008) . There is some evidence that agroforestry is already being adopted by farmers to adapt to the effects of climate change (Thorlakson and Neufeldt 2012 , Bryan et al. 2013 , Simelton et al. 2015 . Thorlakson and Neufeldt (2012) report that some farmers in Kenya rely on fruit trees for income during floods when other crops are washed away; during drought, farmers sold fuel wood and timber to purchase food. In Kenya, Bryan et al. (2013) found that farmers desired to invest in agroforestry to adapt to climate change. Lastly, in Ethiopia, Enset ventricosum, a droughtresistant, banana-like plant, is used as a staple drought food for Ecology and Society 22(3): 10 https://www.ecologyandsociety.org/vol22/iss3/art10/ 10 million people (Brandt et al. 1997) . These studies begin to provide evidence of the role of agroforestry in building livelihood resilience to floods and droughts. However, none take a comprehensive livelihood resilience approach to linking agroforestry with resilience to floods and droughts, as we do here.
METHODS
A mixed-methods approach was used because it allows addressing more complicated research questions and collecting "a richer and stronger array of evidence than can be accomplished by any single method alone" (Yin 2013:66) . Therefore, we drew on complimentary qualitative and quantitative data to address the research question holistically. Field work took place between July 2014 and July 2015. A total of 338 quantitative household surveys were conducted from March to May 2015; 152 in Kinna and 187 in Burat, Kenya. An additional 20 qualitative household case studies were conducted in Burat (N = 13) and Kinna (N = 7). All households that participated practiced agriculture, but not all practiced agroforestry. Agroforestry was measured in a variety of ways: if a household had planted trees or not, number of trees, diversity of tree species, and tree density (number of trees per unit area). The World Agroforestry Centre (2017) defines the word tree inclusively and broadly, referring to trees and shrubs, woody perennials, palms, and bamboo. Thus, we use this definition to include papaya and banana as tree species in this research.
Study area
Research was conducted in the communities of Burat and Kinna in Isiolo County, Kenya (Fig. 1 ). The population of the agricultural area of Burat is approximately 2500 (Chief of Burat, personal communication, 2014) , which lies along the banks of the Isiolo and Aye Nakore rivers approximately 3 km from Isiolo Town. Turkana, Meru, Somali, Samburu, and Borana ethnic groups live in Burat (Boye and Kaarhus 2011) . In contrast, Kinna is largely Borana and includes approximately 900 households (Jillo et al. 2006) . The climate in Isiolo County is changing, and since the 1970s, the long rains have declined by > 100 mm and there has been a warming of > 1°C (Funk et al. 2010 ). Isiolo County is prone to flooding during El Niño years, the most recent occurring in 1997. It is important to mention that although some households were technically within protected areas, these conservancies in reality do not have much impact on their life or livelihoods. Also, access to markets varied among households based on proximity to urban centers (Isiolo and Kinna Town), and this was accounted for in measuring livelihood resilience (see Table 1 ).
Livelihoods in Isiolo County have changed in the past 50 years. In Kinna, Borana have been adopting agriculture as a coping strategy for livestock-poor households (Otuoma et al. 2009 ). Massive livestock losses are attributed to the shifta war in the 1960s (Hogg 1983 ) and droughts in the 1970s and 1980s (Helland 1998) . The response of the government after the shifta war ended was to establish small-scale irrigation schemes (Hogg 1989) . According to Kinna elders, the irrigation scheme was dug by the government in 1969 (personal communication). Agriculture began in Burat when Meru began moving into the area and claiming farmland in the late 1970s (personal communication).
Data collection
The household surveys represent statistically representative sample sizes of households practicing agriculture in Kinna and Burat. The survey focused on indicators of resilience (Table 1; see Data analysis for details), livelihood activities, and agroforestry during floods and droughts. Surveys were conducted by enumerators who participated in two days of training. Surveys were conducted in Swahili or Borana, based on the language ability of the respondents. At each household, the male or female household head took part in the survey based on who was available and willing to participate. Enumerators surveyed every other household along a transect, and if no one was available, enumerators surveyed the next available household. Global positioning system coordinates were taken at each survey household. The qualitative household case studies were selected through combined convenience and respondent-driven sampling (Bernard 2011) . Each household was interviewed three times, and when possible, both male and female household heads were interviewed. The aim of the first interview was to gather information about household livelihoods. Each household was then interviewed about floods during the rainy season (April-May 2015) and about drought during the dry season (August-October 2014). These interviews were in-depth, unstructured, and while they were centered around a clear plan of six to eight topics, they also allowed people to open up and express themselves in their own terms (Bernard 2011) . The purpose of these interviews was to capture what Bernard (2011) (Campbell et al. 2001 , Erenstein et al. 2010 , Thulstrup 2015 . In previous work, Erenstein et al. (2010) used the five capital assets to organize indicators of resilience and compare asset scores between different types of households, whereas Campbell et al. (2001) organized indicators of resilience based on the five livelihood capital assets and then discussed the benefits of creating simple composite indices by aggregating the scores of individual indicators. Using those works as a guide, we gave the variety of answers for each indicator in the survey a score on a scale from 0 (worst, less desirable) to 1 (best, more desirable). Some indicators were bimodal (0 or 1), whereas others were multimodal and included a range of scores from 0 to 1 based on the number of answer choices (for example, Likert scales with five choices). For each survey household, a simple, unweighted, composite index was calculated as the average of the indicator values for each livelihood capital.
The qualitative household case study interviews were coded using QSR Nvivo10 software with the text in Swahili to retain its original meaning. The first author is fluent in Swahili and led the transcribing and coding process and also translated the quotations used throughout into English. Codes were developed from the academic literature, the discussion topics, and themes that emerged during the research process. The different sources of data (qualitative, quantitative, and ecological) were compared and contrasted to triangulate results in an iterative process. Here, we omit names from all quotations.
RESULTS
The results are based on our three major objectives. Table 2 provides some context about household characteristics of survey respondents who practice agroforestry and those who do not in Kinna and Burat.
Perceptions of flood and drought
To understand relationships between practicing agroforestry and perceptions of floods and drought, survey respondents were asked about their perceptions of changes in flood and drought frequency and severity over the previous 10 years. Households overwhelmingly agreed that floods are becoming less frequent (154 respondents), less severe (151 respondents), and that the timing of the rains has become less predictable (171 respondents). Only 195 survey respondents had experienced flooding on their land, and thus, only these 195 respondents were asked questions about floods.
Perceptions of changes in drought (Fig. 2) varied between communities and households that did and did not practice agroforestry. In Kinna, responses did not vary between households with and without agroforestry. However, for Burat there was a correlation between practicing agroforestry and perception of drought (χ 2 = 13.7896, P < 0.01). Households practicing agroforestry largely responded that droughts were less frequent (64 respondents), whereas most households (46 respondents) without agroforestry stated the opposite. The number of trees, tree diversity, tree density, livelihood capital scores, and ethnic group do not explain this trend because they were not significantly correlated with perceptions of drought. The most likely explanation for this result is the different histories behind agroforestry in Kinna and Burat (household case study interviews) and the differing definitions of drought from the survey respondents (Fig. 3) . Many respondents (109) in Burat discussed drought in terms of the effects of drought (i.e., livestock death, food security issues, etc.), whereas in Kinna, respondents discussed drought in terms of a lack of rainfall ( Fig. 3 ; zerotruncated negative binomial regression model, P < 0.01). Furthermore, in the household case study interviews, interviewees indicated that the widespread adoption of agroforestry has been much more recent in Burat than in Kinna. Thus, survey respondents in Burat, who define drought in terms of effects, may not feel the effects of drought as much as they did 10 years previously, in part because of increased adoption of agroforestry and the benefits agroforestry provides. As explained by a female farmer in Burat, "... for others [drought] is there... for me, drought is not very bad. You see, now I harvest at least a little, it is not that bad. But for others there is drought."
Agroforestry benefits during floods and drought
What are the specific agroforestry benefits that contribute to livelihood resilience during drought and floods? According to survey respondents, the top benefits during both drought and floods are shade and fruit for sales and household consumption (Fig. 4 ). Households were able to name multiple benefits of trees; households that have not planted trees are not included. We also broke down the benefits of agroforestry during floods and droughts by specific tree species as discussed by the household case study participants for trees that were named > 10 times (Table  3) . Case study interviewees freely listed tree species as well as reasons why that specific tree does well during drought or floods. For floods, mango trees were named repeatedly as trees that provide multiple benefits, including income and food. An elderly female farmer in Kinna reported, "I depend on selling these mangos for food during floods." Environmental benefits were also important, as discussed by a male farmer in Burat, who said, " [by] planting trees in a line, it prevents the soil from being swept away by water." During drought, mango, papaya, and banana were listed as being the most important tree species. As a male farmer from Burat explained about mango trees, "Their roots travel far, trees are able to get water from deep down." Papaya and banana were reported as beneficial during drought because they produce fruit year round. However, they do need to be watered occasionally. Fig. 3 . Definition of drought by survey respondents in Kinna and Burat, Kenya. These responses were coded based on whether the respondent focused primarily on the rain or water, the impacts of drought, or both rain and impacts.
Fig. 4. Livelihood and environmental benefits of trees during drought (A) and flood (B). Data are from household surveys.
Ecology and Society 22(3): 10 https://www.ecologyandsociety.org/vol22/iss3/art10/ Table 3 . Tree species listed and the reasons given for their performance and benefits during floods and drought. Numbers indicate the number of household case study interviewees that named that specific tree and the corresponding specific benefit. Case study interviewees freely listed tree species as well as reasons why that specific tree does well during floods or drought. Only tree species named > 10 times are listed. Survey respondents were asked how important trees are to their livelihoods during floods and droughts generally and during the 1997 El Niño flood (Table 4) . Households with more trees (P < 0.05) and a greater diversity of tree species (P < 0.05) were more likely to say that trees were important during drought (KruskalWallis tests between importance of trees during drought and the number of trees and diversity of tree species).
Lastly, survey respondents were asked if they had planted trees thinking that it would help them maintain their livelihoods during either floods or droughts. In both Burat and Kinna, 74% of respondents said that they had planted trees with drought in mind. In addition, 65% of respondents in Burat and 43% of respondents in Kinna said that they had planted trees with floods in mind.
Agroforestry and livelihood resilience
Data from the surveys and household case study interviews provide evidence for how agroforestry both directly and indirectly builds livelihood resilience to floods and droughts. First, household case study interviewees discussed how their livelihoods have been affected by floods and droughts and how trees mitigated those effects, both directly and indirectly (Fig. 5) . Our flowcharts conceptualize how the five livelihood capital assets are affected by drought and floods and how agroforestry builds livelihood resilience to these impacts. These models were created from the household case study interviews and the literature on the five livelihood capital assets and illustrate how agroforestry directly mitigates the effects of floods and drought. For example, drought can cause livestock hunger, and agroforestry can directly moderate this effect by providing nutritious fodder for livestock (Fig. 5B ). These models also illustrate how agroforestry can indirectly mitigate the effects of floods and drought to build livelihood resilience more generally. For example, from Figure  5A , agroforestry often provides a household with construction materials, which builds a household's financial capital (Fig. 5A) . Agroforestry can also provide money for school fees, building a household's human capital (Fig. 5B) . Increased levels of financial and human capital may help a household be better prepared for a disturbance such as flood or drought.
Second, the livelihood capital asset scores of each survey respondent (financial, human, social, physical, and natural) were divided into groups of respondents that ranked agroforestry as being important, a little important, somewhat important, or very important during drought, floods, and the 1997 El Niño. Only financial capital scores varied significantly between households during floods (P < 0.05) and the 1997 El Niño (P < 0.05; KruskalWallis tests), but not drought (Fig. 6) . The financial capital scores are based on the average of all financial indicators for each survey respondent. Those survey respondents who reported that trees are not important to them during any event had the lowest financial capital scores. This is likely because these households also planted fewer trees. For example, during floods, survey respondents who ranked agroforestry as not important had on average 12 trees, whereas all other survey respondents had on average 74 trees. This also provides evidence that the number of trees is important in linking agroforestry to livelihood resilience; more trees may equate to greater benefits. Importantly, survey respondents that ranked agroforestry as very important during drought, flood, and the 1997 El Niño had overall lower financial capital scores than households that ranked agroforestry as a little or somewhat important. This suggests that agroforestry may be most important for middle-income households. 
DISCUSSION
In answering the question of how agroforestry can build livelihood resilience to floods and droughts, the results highlight three major objectives, which we discuss next.
Agroforestry and perceptions of drought and floods
The results show that practicing agroforestry may change how drought is perceived and felt by a household. Perceptions of drought are important because households often act on their perceptions, regardless of scientific data (Meze-Hausken 2004) . Additionally, a person's perceptions may affect their ability to adapt and build livelihood resilience (Enns and Bersaglio 2015, Tanner et al. 2015) . Rao et al. (2011) found that farmers' ability to discern long-term trends in climate is often subjective because of the complex interactions between climate and other factors, including soil fertility, land use change, and local economic conditions. Perception and definitions of drought can be influenced by local biophysical, social, cultural, economic, and political conditions (Slegers 2008) . In our research, the benefits provided by agroforestry may have played a role in perceptions of drought when comparing current conditions to those of 10 years previously. For example, before planting trees, a farmer might have struggled to produce crops during drought, whereas after planting trees, he or she is able to sell fruit and firewood. Whereas the farmer originally did not have an income during drought, he or she now has at least something small to fall back on, causing the effects of drought to seem less severe. Understanding this interplay between practicing agroforestry and perception of drought is important for any resilience-building development project because people act on their perceptions.
Agroforestry benefits during flood and drought
To help farmers build livelihood resilience to floods and drought, agroforestry needs to provide benefits during these events. Farmers recognized the scientifically documented environmental benefits of trees during floods (for example, see Rocheleau et al. 1988, Franzel and Scherr 2002) . Indeed, environmental benefits comprised half of the listed benefits of trees during floods. During drought, agroforestry's environmental benefits can be enhanced by its ecological characteristics (Lin 2007) . For example, some tree species can maintain production during drier years because their deep root systems are able to use a greater soil volume to obtain water and nutrients (Verchot et al. 2007 ). This characteristic makes certain tree species more resilient to droughts than are cash crops with shallow roots, thus building the five livelihood capital assets.
The major livelihood benefits during both floods and drought were fruit for sale and consumption. Complementary to this research, work by Thorlakson and Neufeldt (2012) and Mbow et al. (2014) in Kenya supports the idea that agroforestry can provide an alternative source of food and income during floods and drought. These results support the idea of agroforestry as an alternative livelihood that is important during times of stress. Having agroforestry as a supporting livelihood that can still be used during floods and drought means that agroforestry can help build livelihood resilience by better preparing households to manage the effects of shocks, to navigate uncertainty, and to adapt to changing environmental conditions (Marschke and Berkes 2006, Ngigi et al. 2015 ).
Ecology and Society 22(3): 10 https://www.ecologyandsociety.org/vol22/iss3/art10/ Agroforestry and livelihood resilience According to Tanner et al. (2015) , a resilient livelihood sustains well-being despite environmental, economic, social, and political disturbances. For some households, agroforestry can help build livelihood resilience to floods and drought. At best, this means that households are in part using agroforestry to adjust their livelihood activities to long-term changing conditions (Adger 2003, Mosberg and Eriksen 2015) with the aim of sustaining livelihood opportunities during drought and flood . Allison and Ellis (2001) suggest that the most robust livelihood system is one displaying high resilience, and our research (particularly Table 4 and Fig. 5 ) illustrates how agroforestry can directly and indirectly mitigate the effects of floods and drought, contributing to a more robust livelihood system. Further, agroforestry was being used by some people to increase on-farm crop diversity, which can increase redundancy within the agricultural system (McCord et al. 2015) . Redundancy means that a significant proportion of the diversity of plants could be lost on the farm without having a significant effect on farm production in the short term (Kindt et al. 2006 , Dawson et al. 2013 . Livelihood diversification is a critical method used to help people prepare for and adapt to change (Ellis 2000, Hodbod and Eakin 2015) .
Agroforestry was very important for some households during flood, drought, and the 1997 El Niño event. Notably, agroforestry was most important for households with medium levels of financial capital. Wealthier households may have other financial resources to draw from such as outside employment, remittances, businesses, etc. (Serrat 2010) , whereas those with lower financial capital may not have the resources to invest in agroforestry in the first place (Belsky 1993 , Bewket 2005 . This is important for development practitioners because it shows that agroforestry can be one activity helping middle-range income households adapt to floods and drought. If a development project aims to assist the most vulnerable lower income households, the project must focus not only on promoting agroforestry practices, but also on providing people with access to resources that help them invest properly in agroforestry (i.e., markets, irrigation, seeds, and other inputs). Thus, the finding that agroforestry is particularly important for middle-income households is potentially the most significant for the development and policy communities.
CONCLUSION
We aimed to answer the call for more comprehensive, empirical research exploring the relationships between agroforestry and livelihood resilience to floods and droughts. Results from two communities in Isiolo County, Kenya indicate that agroforestry can and does build livelihood resilience to floods and drought. First, perceptions of drought may be influenced by practicing agroforestry. Second, agroforestry provides livelihood and environmental benefits during both flood and drought events. Lastly, agroforestry helps directly and indirectly build livelihood resilience to floods and droughts. Our work also highlights the use of the sustainable livelihoods approach to conceptualize and measure livelihood resilience, which may prove useful for academic or development practitioners aiming to measure livelihood resilience.
Our research identifies specific ways that farmers are integrating trees into their agricultural systems, many of whom are purposefully doing this to help their households prepare for future floods or drought. These results provide specific examples of how agroforestry can build livelihood resilience, which could be incorporated into resilience-building development projects. Policies and development projects that replicate or scale up these results could have significant and beneficial effects for communities that are struggling to adapt to increasing floods and drought. As stated by Maathai (2012:4-5) , it is "more important than ever before to redouble our efforts to protect the environment... and provide smallholder farmers with sustainable ways of increasing their production and meeting their livelihood needs." Identifying potential strategies to build livelihood resilience to the effects of climate change is particularly crucial for smallholder farmers; according to our research, agroforestry may be one promising option. As noted by a female farmer in Burat, "We decided to plant trees because they do not dry up fast during times of drought... these times it helps us, the times when there is no rain, it helps us. If you water it a little bit, it produces fruit and you eat."
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